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OBJECTIVE: This prospective randomized clinical study was conducted to evaluate the safety and tolerability of early
oral feeding after colorectal operations.
METHODS: A total of 199 patients underwent colorectal surgery and were randomly assigned to early feeding
(n=99) or a regular diet (n=100). Patients’ characteristics, diagnoses, surgical procedures, comorbidity, bowel
movements, defecation, nasogastric tube reinsertion, time of tolerance of solid diet, complications, and length of
hospitalization were assessed.
RESULTS: The two groups were similar in terms of gender, age, diagnosis, surgical procedures, and comorbidity. In
the early feeding group, 85.9% of patients tolerated the early feeding schedule. Bowel movements (1.7¡0.89 vs.
3.27¡1.3), defecation (3.4¡0.77 vs. 4.38¡1.18) and time of tolerance of solid diet (2.48¡0.85 vs. 4.77¡1.81) were
significantly earlier in the early feeding group. There was no change between the groups in terms of nasogastric
tube reinsertion, overall complication or anastomotic leakage. Hospitalization (5.55¡2.35 vs. 9.0¡6.5) was shorter
in the early feeding group.
CONCLUSIONS: The present study indicated that early oral feeding after elective colorectal surgery was not only
well tolerated by patients but also affected the postoperative outcomes positively. Early postoperative feeding is
safe and leads to the early recovery of gastrointestinal functions.
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INTRODUCTION
After colorectal operations, traditional care regimens have
usually included restricted oral intake to prevent signs of
postoperative ileus and to protect the surgical anastomoses.
This practice has been challenged by evidence from several
gastrointestinal physiologic studies that examined the con-
tractile activity of the intestine. Whereas postoperative
dysmotility predominantly affects the stomach, the small
bowel recovers normal function 4–8 hours after laparot-
omy.
1-3 These data suggest that the concept of postoperative
ileus as a paralysis of the entire bowel with the complete
absence of any functional contractile activity is misleading.
When postoperative ileusdevelops,it isusually transient and
clinically not significant. Therefore, feeding within 24 hours
after laparotomy is tolerated, and the feed is absorbed.
4-5
The other rationale for withholding food or feeding
animals orally is to allow anastomoses time to heal before
being stressed by food. However, it is known that the
stomach and pancreas secrete one to two liters of fluid daily,
which is readily absorbed in the small intestine.
5 Therefore,
patients without a nasogastric tube postoperatively are in
fact tolerating high volumes of fluid.
6-9 In addition,
starvation changes the body’s metabolism within 24 hours
by increasing insulin resistance and reducing muscle
function. Several studies suggested that after surgery,
optimal nutritional status and maintenance of bowel
function contribute significantly to wound healing.
10,11
Early oral intake has also been suggested to reduce sepsis
risk because of decreased bacterial colonization and
decreased translocation through defects on the bowel
mucosa into the blood circulation.
11 Based on these findings,
the concept of withholding oral intake postoperatively does
not seem to be reasonable.
Standardized care pathways have been used over the last
decade to reduce the length of stay after abdominal surgery.
Another potential advantage of an early feeding scheme is
that the patients tend to have shorter hospital stays. Because
a clear rationale for delaying oral intake after colorectal
surgery is lacking and there are potential benefits from early
postoperative feeding, we planned a prospective rando-
mized study.
The aim of the present prospective randomized clinical
study was to evaluate the safety and tolerability of early oral
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2001feeding after elective open abdominal colorectal surgery in
terms of gastrointestinal recovery, complications, and the
length of hospitalization.
CLINICAL RELEVANCY
Traditional postoperative care regimens after colorectal
surgery in which postoperative oral feeding is gradually
introduced following the resumption of bowel sounds and
the passage of flatus or stools is based mainly on the fear
that early oral feeding can increase anastomotic leakage and
prolong paralytic ileus. The current practice is to reduce the
withholding of oral intake as soon as possible. The current
findings support this. The early feeding protocol that was
administered in this study did not increase anostomotic
leakage or prolong paralytic ileus or hospital stay.
MATERIALS AND METHODS
Between August 2007 and September 2009, a total of 215
consecutive patients who were undergoing elective open
colorectal cancer surgery were enrolled in this study. The
study was approved by the local Ethical Committee at the
University Hospital, Mersin, Turkey. Informed consent was
obtained from all patients. All consecutive patients were
included in this study, regardless of American Society of
Anesthesiologists (ASA) score, comorbidity, localization
and stage of the tumor, preoperative chemoradiotherapy,
and diabetes. However, the patients that were scheduled to
have an ileostomy or colostomy and patients who under-
went an operation that was finished by creating a colostomy
or ileostomy were excluded from the study. A total of 16
patients were excluded from the study: colostomy was
necessary for four patients and ileostomy was necessary for
three patients; three patients were excluded because of
advanced metastatic disease, for which colonic resection
was not performed; and six patients refused to participate.
Finally, 199 patients were assigned randomly to the early
oral feeding group (Group 1, n =99) or regular feeding
group (Group 2, n=100). The perioperative care protocol in
the early oral feeding group included early postoperative
oral feeding commencing approximately 12 hours after the
operation with a fluid diet; this was gradually increased to a
solid diet as tolerated by the patient. The perioperative care
protocol in the regular diet feeding group consisted of
fasting until the patient passed first flatus or stools.
Randomization was performed according to a computer-
generated list immediately after surgery by an independent
computer consultant. All patients underwent standard
bowel preparation based on FleetH phospho-soda
(Kozmed Ltd., Istanbul, Turkey) and received i.v. prophy-
lactic antibiotics before surgery. A standard anesthetic
protocol was followed and routine monitoring applied. A
nasogastric tube was inserted before surgery and removed
immediately after surgery. Postoperative pain management
was similar in all patients and obtained with a patient-
controlled analgesic intravenous pump with meperidine
hydrochloride 1 mg/mL solution 300 mg to 400 mg/
24 hours for 48 to 72 hours, followed by intramuscular
dipyrone (Sanofi Aventis Co., Istanbul, Turkey) or acetami-
nophen (650 mg) 4 to 6 times daily.
Patient characteristics and comorbidity (e.g., with dia-
betes mellitus), diagnoses, and surgical procedures were
recorded. Primary hospital stay was accepted as a primary
clinical endpoint, whereas bowel movements, defecation,
time of tolerance of solid diet, and complications were
secondary clinical endpoints. Primary hospital stay was
expressed as days in hospital after surgery. All of the
patients were monitored for bowel movements, nasogastric
tube reinsertion, and time of tolerance of solid diet,
complications, and the length of hospitalization. The
presence of bowel movements was assessed daily by two
independent investigators. Patients’ examinations were
conducted and recorded by the colorectal unit doctors.
The nasogastric tube was reinserted if two or more
episodes of vomiting of more than 100 ml occurred in the
absence of bowel movement. Patients in both groups were
discharged once they fulfilled all the following discharge
criteria, including the passage of flatus or stools, toleration
of oral liquid and solid food, comfortable on oral analgesia
and no complications that required hospital treatment.
STATISTICAL ANALYSIS
In order to detect a mean difference of one day in the
postoperative length of hospital stay, a minimum sample
size of 81 patients for each group was calculated, with an
alpha of 0.05, an expected standard deviation of less than
two days, and a power of 0.90. The sample size was
established before the study, and 100 patients were
established in each arm to provide appropriate statistical
power analyses.
The results were expressed as mean¡standard deviation
(SD). Differences between the treatment groups were ana-
lyzed with the x
2 test and the Mann-Whitney U-test. The
Mann Whitney U-test was performed for nonparametric data
such as gender, comorbidity, diabetes mellitus, diagnosis,
surgical procedures, nasogastrictubeinsertion,and complica-
tion rate. The Pearson x
2 test was performed for dependent
variables (age, bowel moment, time taken to tolerate a solid
diet, time to first defecation, and hospital stay). Probability
values of less than 0.05 were considered significant.
RESULTS
The early feeding group included 52 males and 47
females, with a mean age of 62¡12.33 years, whereas the
regular feeding group consisted of 61 males and 39 females,
with a mean age of 61¡15.82 years. There was no significant
difference between the two groups in terms of gender or age
of the patients (p=0.254 and p=0.981, respectively). In
addition, there were no statistically significant differences
between the two groups regarding patients’ comorbid
diseases and diabetes mellitus (p=0.563 and p=0.500,
respectively). The two groups were also similar on the basis
of patients’ diagnosis and the type of operation performed
(p=0.279 and p=0.143, respectively). The patients’ demo-
graphics are shown in Table 1.
The majority of the patients in the early feeding group
(85.9%) tolerated the early feeding schedule. When con-
sidering the gastrointestinal recovery, earlier intestinal
movements (1.70¡0.89 vs. 3.27¡1.3, p,0.001) and defeca-
tion (3.40¡0.77 vs. 4.38¡1.18, p,0.001) were observed in
the early feeding group’s patients as opposed to the regular
feeding group’s patients. Moreover, the regular diet was
tolerated by patients in the early feeding group significantly
earlier than those in the regular feeding group (2.48¡0.85
vs. 4.77¡1.81, p,0.001). Eight patients required nasogastric
tube reinsertion in the early feeding group, whereas six
patients in the regular diet group required nasogastric tube
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2002reinsertion. However, this difference was not statistically
significant (p=0.363). Table 2 shows the gastrointestinal
recovery parameters.
No statistical difference was found between the two
groups when considering all the postoperative complica-
tions (p=0.541). Fewer anastomotic leakages were shown in
the early feeding group when compared with the regular
feeding group. While six anastomotic leakages in the regular
diet group developed, only two anastomotic leakages
developed in the early feeding group. However, the
difference was not statistically significant (p=0.279). The
postoperative complications are summarized in Table 2.
The mean hospital stay was significantly shorter in the
early feeding group when compared with the regular diet
group (5.55¡2.35 vs. 9.00¡6.50, p,0.001).
DISCUSSION
Traditionally, the postoperative management of patients
undergoing colorectal surgery has involved the use of
nasogastric tubes and avoidance of the oral intake of fluids
or nutrients until resolution of the postoperative ileus.
Recently, this approach has been increasingly questioned,
and intensive efforts have been made to obtain relevant
clinical evidence. Today, a few studies have shown that
nasogastric tube insertion has a limited role in postoperative
care for abdominal surgery.
9,12-14 In addition, trials compar-
ing postoperative fasting and early enteral feeding after
gastrointestinal resections have not shown a clear advan-
tage. The authors suggested that early feeding might be of
benefit in terms of morbidity and mortality.
15-20
The reasons surgeons use nasogastric intubation is to
prevent gastric dilatation, to treat postoperative paralytic
ileus, and to decrease tension on intestinal anastomosis.
However, studies investigating gastric emptying after
transabdominal vascular surgery concluded that a normal
diet may be started on the second day after surgery.
21
Moreover, Han Geurts et al. removed nasogastric tubes
directly after elective abdominal surgery in all cases. Their
findings justified the conclusion that patients were able to
judge their own food tolerance adequately.
22 Similarly, in
the present study, nasogastric tubes were inserted before
surgery and removed immediately after surgery in all
patients as a standard practice. This approach was tolerated
by most of the patients, and the reinsertion of a nasogastric
tube was rarely needed in either group. Furthermore, this
condition was free from the concept of feeding.
Postoperative ileus is an important factor determining and
contributing negatively to postoperative convalescence. The
mechanisms of this involve the stimulation of pain fibers,
excessive sympathetic tone, and the release of inhibitory
neurotransmitters from the gut wall.
23 Gastrointestinal phy-
siologic studies that examined the contractile activity of the
intestine showed that the small bowel recovered normal
function 4–8 hours after laparotomy and that gastric emptying
resumed on the first postoperative day.
1,2,7 It was suggested
that the early resumption of an oral diet diminishes the
durationofileus.Inthepresentstudy,theearlyenteralfeeding
group patients had an oral diet on the day after the operation
without evidence of bowel motility, and most of these patients
tolerated the early feeding schedule. This result showed that
oral feeding can be started on the first postoperative day
without waiting for the resolution of postoperative ileus. Thus,
the patients can be protected from starvation and the related
side effects, such as metabolic imbalance. This situation might
diminish the complications and accelerate recovery. In the
present study, early feeding resulted in early intestinal
movements and defecation. These findings show that an early
oral diet improved the gastrointestinal recovery parameters
Table 1 - The patients’ demographics and baseline data.
Early oral
feeding
(n=99)
Regular diet
(n=100) p-value
Sex (M/F) 52 : 47 61 : 39 0.199
Age (years) 62 (35-85) 61 (17-89) 0.479
Comorbidity 0.984
Cardiac 12 14
Pulmonary 6 4
Cardiac and Pulmonary 3 4
Urinary 1 1
Diabetes Mellitus 13 12 0.500
Diagnosis 0.279
Rectum 39 37
Sigmoid Colon 34 27
Left Colon 6 11
Transverse Colon 1 5
Right Colon 19 20
Surgical Procedures 0.143
Very Low Anterior
Resection
20 21
Low Anterior Resection 28 26
Anterior Resection 11 12
Sigmoidectomy 5 3
Left Hemicolectomy 5 11
Transverse Colectomy 1 5
Right Hemicolectomy 19 20
Subtotal Colectomy 10 2
Table 2 - Gastrointestinal recovery parameters and postoperative complications.
Early enteral Regular diet p-value
Time of intestinal movements (days) 1.76 (1–6) 3.27 (1–10) 0.0001
Time to defecation (days) 3.41 (2–6) 4.38 (2–10) 0.0001
Time to toleration of a regular diet (days) 2.48 (2–7) 4.77 (2–16) 0.0001
No reinsertion of the nasogastric tube 8 6 0.363
Hospital stay (days) 5.55 (4–22) 9.0 (4–49) 0.0001
Complications 12 14 0.541
Wound infection 5 7
Pneumonia 33
Toxic Hepatitis 1 0
Sepsis 12
Evisceration 01
Cerebral Infarct 0 1
Anastomotic leakage 2 6 0.279
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2003and shortened the duration of postoperative ileus. However,
although the two groups were similar in terms of gender, age,
diagnosis, surgical procedures, and comorbidity, there is a
difference in the number of subtotal colectomies. In the early
feeding group, subtotal colectomy was more common than in
the other group. We accepted this condition as a bias of the
study.
Another common belief (which lacks evidence) is that
patients should not eat for several days after colorectal
surgery in order to avoid anastomotic leakage. However,
there is evidence that adequate oral intake has a strengthen-
ing effect on intestinal anastomoses and does not lead to
anastomotic complications. In addition, carcinomas nega-
tively affect wound healing. Furthermore, it was shown that
feeding reverses the mucosal atrophy induced by starva-
tion and increases anastomotic collagen deposition and
strength.
24-26 Experimental data in both animals and humans
suggest that enteral nutrition is associated with an improve-
ment in wound healing.
27-28 In agreement with the literature,
in the present study, early oral feeding did not alter the
incidence of anastomotic leakage and overall complications.
The psychological impact of oral fluids and food following
surgery was considered and an improved sense of well-being
was observed in the patients who ate sooner.
29 The
psychological aspect also has a significant role throughout
the postoperative recovery process. However, there are no
trials comparing early feeding and conventional feeding after
colorectal operations in terms of analgesic requirements.
Lower pain perceptions and improved general health
perceptions are advantageous. Earlier oral feeding has been
shown to shorten the postoperative hospital stay in some
trials following gastrointestinal surgery.
30 In addition, early
feeding leads to earlier discharge from the hospital after
nongastrointestinal procedures.
31 However, in studies fol-
lowing colorectal operations, the elimination of nasogastric
tubes and earlier oral feeding have failed to show any
association with a shorter length of hospital stay.
15,22,32 A
shorter hospital stay is a potential advantage of early
postoperative feeding, and this feature was demonstrated
in the present study. Because early feeding significantly
shortens the length of ileus, it also significantly shortens the
lengthof hospitalization. Theoverall reductioncorresponded
to approximately 3.5 days, which is clinically important.
In our study, patients undergoing colectomy were started on
early oral intake regardless of objective signs of the return of
bowel functions; this protocol was demonstrated to be safe and
effective, with a shortened hospital stay as the primary benefit.
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